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‘Transportation at the Crossroads 
L. FLETCHER PROUTY 


Mr. Prouty is senior director of public affairs for the National 
Railroad Passenger Corporation. He is author of numerous articles, 
lecturer, and spokesman for the Amtrak Corporation. He is a 
graduate of the University of Massachusetts and the Graduate School 
of Banking at the University of Wisconsin. While in the U.S. Air 
Force he graduated from the Air Command and Staff School and 
from the Armed Forces Staff College; Colonel Prouty retired from the 
military in 1964. He taught at Yale University and has been a 
visiting lecturer at American University. 

He has edited and written college-level text books in the fields of 
transportation, communications, and aeronautics. His book “The 
Secret Team” (Prentice-Hall, 1973 and Ballantine paperback, 
1974) was about his experiences while a member of the Office of the 
Secretary of Defense and the Office of the Joint Chiefs of Staff. Prior 
to beginning work with Amtrak in 1972, he was vice president/ 
international operations for the General Aircraft Company, and 
latter, vice president/marketing for the First National Bank of 
Arlington, Virginia and the Madison National Bank in 
Washington, D.C. 


HE ship of transportation sails on a sea of petroleum and the 

tide is running out. Today’s transportation modes are depen- 
dent on portable liquid fuel. Railroads can use electricity, but for the 
most part they have not installed electrical systems. Petroleum fuel 
substitutes still appear to be years away, shackled by a many-sided 
problem of cost, quantity production, environmental protection, and 
questions of policy. 

This is a time for review, for total reappraisal and for realignment 
of the transportation structure. Because of rapidly growing transport 
demand and inadequate funding, this nation’s streets, highways, and 
bridges are under-repaired and frequently over congested. Airports 
and airways are over-crowded and there will not be any relief in the 
form of new airports for larger metropolitan areas before the year 
2000, if then. Freight trans chug along at an average speed of 20 mph 
and suffer more than 8,000 derailments per year while the rail 
passenger system is suffering a near fatal illness. The costs of 
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maintaining the existing system of transportation is spiraling to 
record heights, and a growing share of these staggering costs will fall 
on the general taxpayer—and not on user sources. In short, “We are 
facing a transportation crisis in this country just around the corner.” 

Some of transportation’s problems can be solved by reapportion- 
ing the modal balance. This is a more important factor. The authori- 
tative National Transportation Policy Study Commission has said 
that by the year 2000 “national domestic person miles of travel . . . 
will increase 81 to 96 percent” and “national domestic freight ton 
miles will increase ... from 165 to 314 percent.” These massive 
increases, in so short a time, are simply not going to be able to be put 
on top of the present highway congestion and on top of existing 
airport and airway over-crowding. There is little, or no more space to 
increase these structures and we are having serious financial problems 
with the high cost of maintaining what we have now. The answer to 
this grievous situation lies in the restructuring of the present balance 
of transportation; and the railroads have the capacity to accept major 
increases in both passenger and freight movement. 

This essential restructuring needs to begin in the railroad indus- 
try, as railroads have tremendous potential for moving passengers and 
freight efficiently and safely—more so than any other mode. And, 
they are not necessarily dependent on petroleum or other liquid fuel. 

But the interdependent railroads are their own problem. Ameri- 
can railroads suffer from serious technological deficiencies. First of 
all, they have failed to take advantage of electric traction. Second, 
their railways are not designed, constructed, operated, and main- 
tained for the speed regime that is essential for operational and 
financial efficiency. And third, heavy cars, long trains, and slow speed 
all work against each other to produce very high costs with inferior 
service and to destroy the rail guideway system. This destruction has 
become so severe, in many instances, that track replacement is 
required long before it is scheduled to occur and costs have risen far 
above where they ought to be. 

The degradation of the nationwide guideway infrastructure was 
brought about by excessive axle weight and the resulting slow speed. 
This, in turn, required the conversion to a “flat track” geometric 
design that sealed the fate of the passenger train business and the 


1. Remark of the Hon. Bud Shuster, Chairman of the National Transportation Policy 
Study Commission. 
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death, with one exception, of the car manufacturing industry. Even 
before the car manufacturers closed their doors the essential sub- 
component supporting manufacturers had to leave the business. All of 
this happened, right at the time the automobile, truck, and jet aircraft 
were reaching their prime on new highways and new airports. As a 
result, the public and our government officials over-reacted in favor of 
the motor vehicle and the new aircraft. 

The challenge to the American railroads is very great. They must 
respond. They must join their talents to create a new generation of 
railroads to ready the transportation field to meet the demands of the 
future. The railroads are in place; they serve 45,000 communities 
nationwide; their improvement will require little or no additional 
space; they are the most energy efficient movers of passengers and 
freight; and their operation into and out of city centers brings social 
and economic vitality to the community. 

But ... since World War II, there has been a growing problem 
with the railroads. They have failed to live up to their promise and to 
their potential. They have lost business in sectors of the market where 
actually they are the economically and technologically superior 
system. The reasons for this failure have been attributed to the 
American public’s love affair with the motor vehicle, to the advent of 
the jet aircraft and, as far as passenger services are concerned, to 
railroad management’s dislike of the passenger business. There is 
some truth in all of these, but the basic underlying reason—almost 
totally overlooked—has to do with the very complex and demanding 
technological characteristics of the railroad guideway system itself, 
and of its function in the total system of railroad operations. An 
efficient railroad is a most exacting system and all of its components 
must be preplanned, designed, constructed, operated and maintained 
as a system or it will not work efficiently. When the railroad is not 
operating efficiently, it can be terribly wasteful and unprofitable. 
Efficiency can come only from adherence to fundamental parameters 
of railway system design, i.e. the planned speed regime and reason- 
able axle loads. 

If the railroads are to restore the balance and stability needed in 
transportation at this time of crisis, then their re-design and re- 
construction in a functional sense must begin at bed rock. Their 
present weaknesses and failings can not be ignored as negative 
intangibles. They are very real and they can be corrected. Any one 
railroad is not going to be able to bring this change about by itself no 
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matter how it tries. They are all knit together in an interdependent 
system with a no central and effective policy-making body. Although 
most of the railroads of the world have been nationalized, there is no 
reason to follow that course in this country unless the owners and 
policymakers of the system demonstrate they can not work together 
for the common good, and this must include working within the limits 
set by physical law. 


THE RAILROAD TECHNOLOGY GAP 


Despite historic highs in gross revenues and gross tonnage, the 
American private railroads are mired in a swamp of stale technology. 
While many U.S. industries lead the world in technological advances, 
the American railroads are, by the standards of other industrialized 
nations, underdeveloped. 

Trains are the only major form of mass transport not dependent 
on petroelum. Trains here and around the world run on electrical 
power, and this flexibility in propulsion fuel is unique. An electrified 
railroad can be operated at about 25 to 30 percent lower cost than one 
operating on diesel power. Being privately owned is another unique 
advantage of the American system of railroads. Even the federal 
government’s rail experiments, Amtrak and Conrail, are privately 
chartered corporations with access to public funds. This important 
characteristic of private ownership as part of a national economy 
structured on the free enterprise system places the responsibility to 
re-vitalize this system squarely on the owners. These owners (the 
government has said it does not know exactly who they are) are going 
to have to decide individually and collectively whether or not they are 
going to move the railroads into the mainstream of this nation’s 
economy.” Their decisions must recognize the technology gap created 
by slow and overweight trains. 

In 1979 the rail system produced 900 billion ton miles with 
22,184,185 carloadings. But in doing this the average freight train 
was lumbering along at only 20.1 mph. There are 67.1 cars in the 
average freight train and this average train contains only 31.9 loaded 
cars. The average net freight train load is 1954 tons and every tone of 
freight hauled one mile requires 1.43 tons of equipment to haul it; 
included in this figure is the weight of empty train equipment. For 


2. “Railroad Conglomerates and Other Corporate Structures,” Interstate Commerce 
Commission (February 5, 1977) p. 7. 
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every 100 miles freight cars run loaded, they also run 80 miles empty. 
The burgeoning coal business, with 74 million tons of overseas 
shipments planned for 1980, is on its way to a peak of 350 million 
export tons by 2000; but every single hopper in coal service incurs 100 
percent empty backhaul. In 1976 the average car cycle took 21.7 
days—58 percent of that time was spent loaded and 42 percent 
empty. 

Another contributing factor to the poor quality of rail service is 
the deteriorated condition of the roadway. There were 5.5 accidents 
per million train miles caused by defects in rail rights-of-way or fixed 
structures in 1976, and the problem appears to be maintenance.‘ 


The Rail System’s Guideway 


The railroad’s roadbed and track suffer from inadequate mainte- 
nance, however, maintenance is a relative function. It is not the most 
important. There is normal wear and tear, and then there is excessive 
and very costly wear brought about by factors relating to track system 
design. 

Throughout the entire network, track must be designed for a 
certain speed regime. If trains are too heavy and too long to be 
operated at the design speed then they are, by definition, too heavy 
and too long for optimum, efficient and profitable operation. The 
system, once designed and constructed, establishes what can be put 
through it as a function of the design speed. Train operations on a 
properly designed and operated rail guideway system must always be 
“On Time,” and rail efficiency depends on this basic parameter. “Too 
Slow” is as much a problem as “Too Fast,” and “Too Heavy” 
compounds the problem. 

Early railroad engineers knew a flat and straight roadbed was the 
ideal and they did their best to lay out a route with a minimum of 
curves and a gentle gradient. During the late nineteenth century 
72,000 miles of railway were constructed to standards that limited the 
gradient to no more than 116 feet per mile and curvature to a 
minimum radius of 300 feet. That gradient was not bad, even for 
today. Since then curvatures have been increased to larger minimum 
radii to accommodate faster and larger locomotives. 


3. “The Railroad Situation: A Perspective on the Present, Past, and Future of the 
Railroad Industry,” U.S. Department of Transportation (Reebie Associates, March 1979). 
4. Ibid 
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Heavy Cars, Long Trains, and Slow Speeds 


Shortly after World War II, when the railroads had been over- 
worked and under-maintained, a gradual evolution began toward an 
operational system designed for the heavy freight car, the very long 
freight train, and slow speed operations. These developments in 
rolling stock and in operational methods dictated changes in the track 
structure. The track had to be flattened by reducing the amount of 
cant or superelevation in curves. This change made in impossible to 
run passenger trains on their former time-table schedules because 
they had to slow down for flattened curves, making train speed less 
reliable, fuel consumption higher, and passengers more uncomfort- 
able. Thus, passengers were discouraged from using trains just at a 
time when alternative travel modes were gaining in acceptance. 

Labor and market forces, similar to those that caused the heavy 
car/long evolution in the United States, were at work in other 
industrialized nations, but in most instances their railroad manage- 
ments did not succumb to the heavy car/long train illusion of 
improvement. In Japan for example, all factors were taken into 
consideration: socioeconomic, national development, and engineering 
feasibilities among others. The result was that they decided to 
construct an entirely new railroad system for higher-speed passenger 
service, instead of attempting to operate faster passenger trains on the 
existing system with freight trains. That key decision, since followed 
by the French and, to some degree, by the British, Germans, and 
Italians, led to the development of the most successful railroad system 
in the world. As a bonus, the decision to go ahead with the 
Shinkansen “Bullet” trains has been beneficial to the Japanese 
freight services also because the high-speed passenger services do not 
interfere with freight operations, and vice versa. 

High speed passenger train operation is not compatible with 
operation of heavy tonnage and high capacity freight cars on the same 
track. (Witness the terrible accident in Italy-Nov 22, 1980.) With 
American railroads this is the dilemma, the physical, fundamental 
engineering, and operational issue of separating higher speed passen- 
ger train operations from heavy, low-speed freight operations. There 
are several other factors, such as the prevalence of short sidings; the 
necessity to make up long freight trains on main-line track; the space 
consuming interference of high frequency, low-speed freight trains; 
inadequate signalling and other operational and safety controls; and 
the tremendous number of grade crossings and speed restrictions 
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attributable to grade crossings. These are not the fundamental issues, 
albeit they are important. 

Failure by the railroads to order new passenger rolling stock 
rendered the coup-de-grace to passenger services, killing the car 
manufacturing industry; its supporting subcomponent suppliers and 
all research and development in the passenger car rolling stock field. 
With this silent and unseen stroke, whether the ICC approved or not, 
the passenger business was assuredly doomed to die. Amtrak lives on 
a life-support system with a slender chance in a terminal case. 

At the same time, the railroads pushed ahead with brute strength 
and heavy bankrolls in a generation-long attempt to force the residual 
“heavy-long-slow” freight system to work. By the late 1970s the rail 
industry began to realize they were struggling in a sea of quick sand. 
They were bucking the immutable laws of physics, and these prob- 
lems had their roots in the earliest days of the industry. 


Control of Forces on the Rails 


In any curve of track, the length of the arc of the outer rail is 
longer than the length of the arc of the inner rail. Since the wheels at 
opposite ends of railcar axles must rotate at exactly the same 
speed—they have no differential—something must be done to get both 
of them through the arc of each curve together without undue twisting 
of the axle and grinding wear of wheel and track tread surfaces. Thus, 
rail cars use tapered wheel treads that give the rail car directional 
stability on tangent track and provide and assist when those fixed 
wheels (fixed on the same axle) must negotiate curves (see Figure 1). 

As the leading wheel-set of each two axle, four wheel truck 
approaches a cruve, the flange of the outer wheel runs up against the 
gage-edge of the outer rail as it begins the transition spiral into the 
curve. At the flange the wheel has the greatest diameter, thus the 
longest circumference. At the same time, the flange of the inner wheel 
moves away from the inner rail and rolls on the smallest diameter of 
the wheel, having the smallest circumference. The difference between 
the longer and shorter circumference makes it possible, on well 
designed track and with the train running at design speed, for these 
tapered wheels to negotiate curves with a minimum of twist and wear. 
Additionally, the outer wheel, on the larger diameter, raises the outer 
side of the car and the inner wheel, on the smaller diameter, lowers 
the inner side of the car. The combination of these two small 
adjustments serves to tilt the car as it goes into and out of each curve 
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Figure 1. Early conical tread designs for rail car wheels 1)1829— James 
Wright Patent; 2) 1838—Trascott, Wolf & Dougherty Patent 


for the comfort and safety of the passengers: but this is only part of the 
solution. 

A certain amount of centrifugal force is always necessary in curves 
to make this tapered wheel tread system work properly and to create 
the lateral force vector required to place the wheels at equilibrium in 
properly canted curves. If the car travels too slowly, there is no 
centrifugal force (or too little) and the pull of the locomotive across the 
chord of the arc of the curve tends to draw all the wheelsets of the 
train inward against the rail and flanges on the inside creating axle 
twisting and heavy wear. When a train runs too slowly the pull from 
the front, added to the effect of canted track, reverses the process 
brought about by action of the variable diameter wheels, and the 
wheels slip and grind through every curve. In fact, under certain 
conditions of high superelevation, this force vector from the arc of the 
curve toward the chord could tip the train over, inward. Centrifugal 
force must always be used, with proper track design, to keep the 
wheels of all cars at equilibrium; and the only way the required 
amount of centrifugal force can be created is with the right amount of 
speed. 

Somewhere, at about 55 to 60 mph, enough centrifugal force is 
developed to permit the use of a properly superelevated track section 
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so that the combination of gravity and centrifugal force creates a force 
vector that is perpendicular to the tilted plane of the rails and to the 
floor of the car. Under these precise conditions: (1) all wheels of the 
train run through the cruve at a condition of equilibrium, (2) 
passengers feel comfortable in their seats and freight rides on the 
center of gravity without a lateral moment of acceleration, (3) the 
train does not have to reduce speed for curves, (4) there is no more 
wear and tear on the track than on tangent track—given a slight 
increase in apparent weight from the G-load, and (5) the wheels of 
each truck do not have to turn or steer in the curve, except for the 
transition spiral. This skillful design combination of speed, centrifu- 
gal force, gravitational force and the superelevation of the rails is the 
secret of the railroad. In most cases in the United States, it has become 
a lost art simply because there is no way very heavy freight cars, in 
long freight trains, can be run fast enough to develop the required 
centrifugal force. 

Properly designed superelevation is the key to good track design, 
to the ability to operate each train properly, and the key to profit and 
to fuel efficiency. Speed is the basic parameter of the railroad’s system 
of operational methodology. What makes all of this happen is a 
function of the forces resulting from managed and controlled speed— 
planned, built-in speed, sufficient to create a centrifugal force vector 
when needed. 

With high quality track construction and maintenance and with 
all trains running precisely as planned (computerized at design speed 
on modern railroads) the operation will always be on-time and 
efficient. When these things are done, track does not suffer from 
excessive wear, there is no uncomfortable lateral motion in passenger 
cars and the “on-time” railroad is a matter of good planning, not 
simply a desired sales promotion figure-of-speech. 


THE TRACK PROBLEM 


The absolute interdependence of all railroads on each other, with 
no central control mechanism or discipline, has made it impossible for 
superior railroads acting alone to put into practice things they know 
are essential to their common welfare. Furthermore, as locomotive 
power and train equipment strength, such as draw bars, increased it 
became possible to run much heavier and longer trains. Longer and 
heavier trains did initially reduce operating costs, and gross ton miles 
per train-mile became a near sacred measure of operating efficiency 
along with gross ton miles per train-hour and average number of cars 
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per train. These heavy trains could not be operated at the former, i.e. 
passenger train era track design speed. Thus, they destroyed the 
system for passenger service and eventually brought about the degra- 
dation of the freight train system too. As a result, today the entire 
infrastructure, the total system, has deteriorated. 

In other countries, where they have a single management, they 
run shorter, lighter, and faster freight trains. For example, freight 
trains in France run regularly at 60 mph and often faster. French 
passenger trains are operating at speeds up to 125 mph... and doing 
it on track laid 100 years ago. (It must always be kept in mind that 
“speed” as it is used here in not intended to imply fast, high-speed in 
the sense that 160 mph is better than 120 mph. “Speed” is used herein 
as it must be used in a well designed railway system to match the 
geometric design of the track and to provide the centrifugal force 
essential to its efficient operation.) The heavier cars and longer freight 
trains used in the United States, coupled with a flattened track design, 
will not permit high speed operations for either freight or passenger 
service. In addition, the lower speed, heavier weighted train causes 
unmanageable rail and rolling stock maintenance problems, as well as 
higher costs. 

The Final Report of the Task Force on Railroad Productivity to 
the Council of Economic Advisors in the White House had this to 
say:> 

Many railroads do not know the cost of maintaining track as a function 
or train speeds and track use, nor the cost of wear to track caused by the 
use of 100-ton capacity freight cars. 


If railroad management does not know this cost, his most funda- 
mental cost, how can it run that business? On top of this, a revered 
spokesman for the railroads speaks of “‘a private right-of-way, costing 
for its provision 25 cents out of every revenue dollar collected.”® And 
the Association of American Railroads (AAR) reports, in 1979 the 
cost of maintenance of way and structures totalled $4.668 billion, or 
19.0 percent of total railroad expenses.’ For a cost that is not known, 
as the Productivity Report says, this is an area of massive costs. On 
the other hand one railroad’s chief executive officer says “For the past 


5. Final Report, Task Force on Railroad Productivity, Council of Economic Advisors, 
The White House (1973) p. 307. 

6. “Railway Rehabilitation,” address by Lewis K. Sillcox at the University of Illinois 
(April 16, 1976). 

7. “The Economic ABCs of the Railroad Industry,” Economic and Finance Depart- 
ment, Association of American Railroads (1980). 
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four years in a row, the industry’s average rate of return, excluding 
the several bankrupts, has been below 2 percent.”® 

This opens the door for some re-thinking and some real action 
with respect to track and structures costs. A positive shift of only a 
fraction in the 19 percent share of expenses could, in theory, more 
than double the industry’s rate of return, and that shift could be 
initiated if the railroads would, collectively, ban the use of very heavy 
cars, redesign their track systems, and operate their trains faster. But, 
to benefit from this they would all have to do it together. 


Over-weight and Plasticity 


Since freight was the big dollar business it took precedence in the 
Board Room over passenger services, and management had no other 
alternative than to put out the word to reduce or remove supereleva- 
tion. The resultant “flat” track redesign that came about after World 
War II required crack passenger trains to slow down. They ran late 
and uncomfortable and inevitably brought about the conditions that 
destroyed the business. At the same time super-highways and jet 
aircraft came on the scene. There was no way to have it both ways. 

But this is only one of the very serious and costly problems created 
by heavy freight cars. Each wheel on heavy freight cars does immedi- 
ate damage to the steel railhead with every single passage of each car 
in every train and this damage is accumulative and permanent, 
resulting in the necessity to replace the wheel-sets and rail early. 
Early replacement of both raises costs exponentially! 

The Union Pacific Railroad found that the damage to track from 
heavy cars far offsets any savings achieved in operating costs.” To 
support this, the Union Pacific in conjunction with the Black Mesa 
and Lake Powell Railroad learned that rail life for their tangent track 
would be no more than 35 million gross tons if 125-ton loads were 
continued. Under normal wear conditions, the life of tangent track 
should be at least 500 to 700 million gross tons on a well-maintained 
railroad such as the Union Pacific or Black Mesa and Lake Powell. 
The use of 125-ton cars, therefore, proved to shorten rail life by 14 
times or more.!° 


8. Benjamin F. Biaggini, Chairman and Chief Executive Officer, Southern Pacific 
Company, “It’s Time to Let Railroads Manage Their Business,” Leaders magazine, First 
Quarter, 1980, p. 70. 

9. Union Pacific Railroad Company, “Bigger, But Not Better,” INFO Magazine, 
December 1976. 

10. Ibid 
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Plastic flow (caused by the heavily weighted wheel) at the 
railhead is the evidence of fatigue. Fatigue marks the end of elasticity. 
Surface fatigue occurs under highly concentrated compressive loading 
between two rolling members, and results in flaking off or spalling, of 
material on both surfaces. This creates contact shearing stress that is 
the prime cause of rail failure. 

The Union Pacific, Black Mesa and Lake Powell study concluded 
that any loading higher than 92 tons has an immediate effect on the 
maintenance of both track and equipment. There is no easy way out 
of this problem. More than 90 percent of all cars ordered during the 
past several years have been 100-ton cars and a loaded 100-ton 
capacity car creates plasticity, damaging track immediately, and this 
destruction is translated into soaring maintenance and rail replace- 
ment costs. These costs, many times above normal wear and tear, are 
major causes of what produced the high 19 percent expense of track 
care cited by the AAR and the low 2 percent rate of return on 
investment of the past four years. 

Another study, combining data from 28 railroads, found that the 
detrimental effects of 100-ton cars on track were generally recognized, 
but because of the time and difficulty in quantifying them, they were 
largely regarded as negative intangibles that the rail industry would 
eventually have to live with. This same study goes on to say:'! 


Railroads’ refusal or inability to face up to the track costs of the 100-ton 
cars was reflected in some of the rates established for early unitrain 
movements. They were clearly too low in the light of what these cars 
were doing to the track. 


The Problems Come Together 


Industry-wide catch-up pricing efforts have not endeared the 
railroads either to their shippers or to the politicians. All this because 
of the mess with track, and the track problem is the result of two 
Frankenstein factors: (1) heavy cars in long trains that must run too 
slowly and are therefore not operated in conformance with the 
requirements or the geometry of optimal higher speed track design 
and (2) every 92-ton car, and above, does immediate damage (plastici- 
ty, metallurgical fatigue) to the track. The results of these manage- 
ment blunders have destroyed the track for the passenger business and 


11. Robert E. Ahll, “The Implications of the 100-Ton Car,” Modern Railroads, 
February 1980. 
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are now threatening the very future of the freight business. Add the 
extra costs of excessive track wear to the soaring costs of fuel, and the 
railroad industry has doomed itself unwisely to a no-win existence. 


TOWARD A SOLUTION 


There must be a major turnaround, and the solution is not going 
to be found in nationalization of the railroads—unless the railroads 
can not find a way to establish priorities and to work together to 
accomplish them. Unless this happens, there may be no alternative to 
drastic federal action on behalf of the public welfare. The pressures in 
transportation and energy are so great today something has got to 
happen. The trains, passenger and freight, must run. The railroads 
can do this job but they have got to act as a coordinated and 
disciplined industry. The technology alone requires a common solu- 
tion: track fundamentals apply everywhere to all railroads. The 
requirements for good engineering and compliance with the laws of 
physics can not be ignored. 


Shorter, Lighter Trains 


Without any special consideration of track and track costs, a 1974 
study concluded that economic justification can be made for operating 
trains with as few as 50 cars to as many as 150.'? It must not be 
concluded that because operational costs are higher for short trains, 
short trains are uneconomical. The converse may be true. The 
marginal increases in short train operational costs are less than 
marginal increases in the market value (earnings) generated by 
improved service. Short trains, running faster are preferable to long 
trains lumbering along at a destructive twenty mph. 

At the same time, passenger trains must have faster track in order 
to operate efficiently. In this sense faster track is safer, more comfort- 
able, more reliable, and lower cost. Passenger trains must be able to 
average 95 to 115 mph in order to produce door-to-door elapsed times 
competitive with that of the automobile and to beat the aircraft on 
most city-center to city-center journeys of up to 250 and even 350 
miles. 

Faster track can come only from a system that is designed and 
constructed, with the necessary design geometry, for a reasonable 
speed regime. Once money has been spent on track to establish this 
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speed capability for higher speed passenger trains and to make it 
smoother and safer, there must be a safe-guard stipulation that freight 
trains may use it, passenger train frequency permitting, only if they 
(1) maintain sufficient speed at all times to stay within the permissi- 
ble high speed design envelope, and (2) contain no cars that weigh, 
when loaded, more than an approved maximum weight such as 80 to 
85 tons. The speed stipulation would bring about a lower limit on the 
length of the freight trains—so that they would be able to run faster 
(55 to 60 mph minimum). 


Passenger Trains As Catalyst 


It is essential to begin improving passenger service immediately, 
particularly in heavily populated corridors, to reduce the demand on 
the automobile and the gasoline that it consumes; to relieve the 
airlines of the high-cost, low efficiency business of short flights in 
congested areas; to relieve highway and airport crowding and to 
lessen the demand for more and more high-priced space to accommo- 
date motor vehicles in contiguous areas of already jammed cities. All 
of this must be done to handle today’s congestion, and does not begin 
to provide for the enormous increases in passenger and freight 
movement forecast by the year 2000. This is the real cause for 
nationwide alarm. 

Rising demand for improved passenger trains requires a transi- 
tion to the new second generation high-speed passenger system best 
exemplified by the new northern sector of the famous Shinkansen 
“Bullet” trains of Japan. This is a dedicated railway system with no 
crossings at grade and designed for speeds of up to 160 mph (they 
have run at 198 mph). The Shinkansen is very energy efficient, totally 
electric, profit making, and in 16 years it has carried more than 1.5 
billion passengers comfortably, reliably, and without a single casual- 
ty. 

When the president of the Japanese National Railways, Mr. 
Fumio Takagi, spoke to members of both houses of Congress late in 
1979 he reported, among other things, that the Shinkansen system 
itself—that 663 mile-long corridor through the Japanese heartland— 
had grossed $3 billion in 1978 with total overall expenses of $1.7 
billion. There is gold out there in a well designed, well operated, and 
safe railroad. And in the same year, the Shinkansen system saved the 
people of Japan 40 million barrels of crude oil by transporting 124 
million passengers by rail. 
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Main-line railroads in the United States will have to be electrified 
in order to provide a transport alternative to petroleum fueled modes; 
and the rail electrification fuel base could most conceivably be coal. In 
the prime of the railroad’s first generation, coal was burned onboard 
in steam engines. As the second generation rises and prepares for a 
new day, coal will be burned in the furnaces of the utility companies 
and distributed via the utility grid to more efficient, more profitable 
trains. 


CONCLUSION 


Today the trend is toward reindustrialization. The railroads of 
the United States are a priceless national asset, and they would 
benefit tremendously from total revitalization. 

In a country that pays an annual bill of not less than $44 billion 
for its highway accidents;'? where government is projected to spend 
$1.242 trillion'* (and may need to spend more) in transportation 
outlays to the year 2000 there are compelling reasons for the transfer 
of a very modest amount of these enormous funds to railroad 
improvement. This country has never been famous for being second 
best. It is time that the railroads, as well as the other modes of 
transportation began cooperating to assure that this nation’s transpor- 
tation system is never again less than the best. 

The new generation of railroads can be one of faster freight 
operations given lighter cars and shorter trains; and one of faster 
passenger services, given dedicated corridors and dual purpose long- 
distance route segements designed for mutually beneficial optimum 
speeds. All main-line rail operations should eventually be under 
electric power, and when all is done, the American system of private 
railroads will have been reindustrialized for the good of all concerned. 
On our railroads this is possible. Meanwhile it is not posssible to 
double the capacity of our highways, airports and airways; yet overall 
passenger travel will double and over-all freight movement will triple 
by the year 2000.!° 
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